BACKGROUND/OBJECTIVES: Post-gastrostomy complications range from 8 to 30%. These complications often occur following discharge into the community and may result in hospital readmission. Our unit previously reported a readmission rate of 23% in 6 months. There is a paucity of data evaluating community gastrostomy management. We therefore aimed to evaluate the benefits of a dedicated dietetic home enteral feed (HEF) team. SUBJECTS/METHODS: Demographic data, gastrostomy complications, readmission rates and HEF team input was prospectively collected from a cohort of discharged gastrostomy patients over a 1-year period and comparisons made with a similar historical cohort. RESULTS: A total of 371 complications were encountered in 313 gastrostomy patients during this period, with the commonest complication being over-granulated stoma sites (27%). Of these, 227 hospital admissions were avoided because of direct actions taken by the HEF team. Fifty-nine gastrostomy patients were admitted to the hospital, of which only seven (12%) were specifically for gastrostomy-related problems. Introduction of the HEF team significantly reduced gastrostomy-related hospital readmissions from 23 to 2% (P ¼ 0.0001). CONCLUSION: Although patients with gastrostomies may need attention to a variety of complex medical problems, many encounter problems specifically related to their gastrostomy after discharge. This is the largest prospective study demonstrating how dietitians trained in gastrostomy aftercare may optimize the management of gastrostomy complications and reduce unnecessary hospital readmissions.
INTRODUCTION
Gastrostomy insertion is an established means of providing nutritional support to individuals who cannot meet their nutritional requirements due to an inadequate oral intake. 1 Previous studies have demonstrated mortality and nutritional benefits of gastrostomy feeding in certain subgroups of patients. 2, 3 However, the demands for this procedure have increased, including conditions where the evidence base is often lacking. 4, 5 This is highlighted by the rise in individuals receiving home enteral nutrition via their gastrostomy tubes. 6, 7 Despite the increasing trend for gastrostomy insertion, concerns have been raised with regard to the overall mortality associated with this procedure, with 30-day mortality rates of 5 --22%. 4,8 --10 Currently, it remains to be established as to whether this increased mortality is a consequence of the procedure itself, discrepancies in local practice or a reflection of the poor health of many individuals undergoing gastrostomy insertion.
Complications following this procedure have been reported as being between 8 --30%. 11, 12 These can include minor complications such as peristomal wound infection, tube disintegration, tube blockage and leakage or more serious complications such as aspiration pneumonia, haemorrhage, peritonitis and buried bumper syndrome. 13 Early identification of gastrostomy-related complications can reduce the risk of serious harm and death. 14 Although some of these complications are identified within the hospital environment before discharge, most complications will first present within the community setting.
There has been limited work evaluating the role of community teams in managing these problems but there is some data to support the notion that early intervention by a specialist nutrition nurse or another appropriately trained healthcare professional may reduce serious complications, hospital readmissions and subsequent costs. 15, 16 Our group has previously shown that in the absence of adequate gastrostomy aftercare, 6-month hospital readmission rates are as high as 23%. 17 The purpose of this work was to evaluate the benefits of a dedicated home enteral feed (HEF) dietetic service in managing gastrostomy patients within the community and to determine the impact they may have in reducing hospital readmissions.
MATERIALS AND METHODS
This study was discussed and registered with Sheffield Health Service Evaluation and Ethics Committee, UK. The Royal Hallamshire Hospital and the Northern General Hospital are two neighbouring hospitals in Sheffield that provide acute medical and gastroenterological services for a population of 555 000 people. Gastrostomy referral practices and insertion techniques are similar within both hospitals, facilitated by a specialist nurse who works at both sites and coordinates the gastrostomy insertions. Endoscopic insertions using the pull technique remains the primary means of gastrostomy placement at the two sites, however, there is an increasing practice of performing per-oral image guided gastrostomies in challenging cases. 18, 19 Following discharge from the hospital, the aftercare of Sheffield gastrostomy patients is provided by a HEF team. This team founded in 2002 consists of two qualified dieticians and a dietetic assistant. Collectively, they provide support and training to patients, carers and other healthcare professionals involved in gastrostomy care and have extended roles in managing complications related to gastrostomy tubes.
During a 1-year period between April 2009 and April 2010 information was gathered regarding all patients receiving enteral feeding via their gastrostomy within the Sheffield catchment area. The local gastrostomy register was used to prospectively collect data regarding patient demographics, referral indications for gastrostomy, gastrostomy complications, hospital readmission rates and referrals to the HEF team. These data were then compared with our previously published data from 1998 to determine the impact that a dedicated HEF team has had on clinical outcomes. 17 Characteristics of both the current and historical cohorts are shown in Table 1 . Statistical analysis of the data was performed using SPSS (version 17 for windows, SPSS Inc., Chicago, IL, USA) with w 2 analysis used to compare categorical data.
RESULTS
At the end of April 2010, a total of 203 patients (mean age ¼ 61 ± 14 years) were receiving enteral feeding via their gastrostomy tubes within the Sheffield catchment area. Of these 203 patients, 85 were new patients having undergone their primary gastrostomy insertions during the period of April 2009 and April 2010 ( Table 2 ). During the same study period 41 community gastrostomy patients had their feeding tube permanently removed and 69 died, giving an overall mortality within this cohort of patients of 22.0% (69/313).
The indications for which the 85 new patients underwent gastrostomy insertion were categorized into four Groups: Group 1 (dysphagic stoke, n ¼ 17), Group 2 (oropharyngeal malignancy, n ¼ 37), Group 3 (progressive neurological conditions affecting swallowing, n ¼ 19) and Group 4 (other, n ¼ 12). This final group (Group 4) encompassed conditions such as head injury, anorexia nervosa, gastric decompression, other gastrointestinal disorders and non-oropharyngeal tumours where gastrostomy was felt to be appropriate. No gastrostomy insertions were undertaken for the primary indication of dementia, reflecting previous studies that have demonstrated poorer outcomes in this subgroup of patients. 20, 21 During the 1-year study period, the HEF team provided input on 2237 occasions to 280 separate gastrostomy patients. A total of 1019 domiciliary visits were made during this period, with a further 525 reviews undertaken within residential or nursing homes. Ten reviews were undertaken within the hospitals (Table 3) . The HEF team frequently made several visits to the same patient on the same day to administer treatment (for example silver nitrate for hypergranulation around the stoma site), with each visit recorded as a separate contact. The HEF team also provided telephone advice to patients, carers, nursing home staff and other healthcare professionals on 683 occasions. The greatest HEF team input was for patients with oropharyngeal malignancy (Table 4) .
There were 371 tube and stoma-related complications seen during the study period that were managed by the HEF team, shown in Figure 1 . Direct actions taken by the HEF team in managing some of these problems resulted in the avoidance of potentially 227 hospital admissions. These actions included tube replacement (following inadvertent removal), fixing split tubes, managing peristomal wound infections and unblocking gastrostomy tubes. In this cohort, 59 hospital admissions did occur during the 1-year study period, however only 2% (7/313) were specifically for gastrostomy related problems. Reasons for admission included displaced tube (n ¼ 5), elective gastrostomy replacement (n ¼ 1) and pain/gastric leakage within 1 week of percutaneous endoscopic gastrostomy insertion (n ¼ 1). When compared with the historical cohort where only gastrostomyrelated readmissions were assessed, there is a statistically significant reduction in readmission rates (2% vs 23%) following the introduction of a dedicated enteral feed dietetic service (P ¼ 0.0001).
DISCUSSION
Internationally there are increasing numbers of patients receiving home enteral nutrition via their gastrostomy. This increase is likely to be a reflection of the increasing number of indications for which gastrostomy is being undertaken and also because of increasing practices to move patients out of acute hospital environments back to within their own communities. 22 This has increased demands on healthcare professionals involved in the Gastrostomy tubes and the role of HEF teams M Kurien et al aftercare of enteral feed patients within communities, frequently leading to shortfalls within the service. 23, 24 There have been limited studies evaluating gastrostomy patients within the community and the role healthcare teams have upon their management. We believe that this study is the largest prospective study examining the aftercare requirements of gastrostomy patients within the community and also highlights the benefits a dedicated enteral feed dietetic service may have in managing tube and stoma complications.
Tube blockages were identified in a previous study to be the commonest community encountered complication seen in fifty discharged gastrostomy patients. 25 Our study would support this as common complication, with overgranulation around the stoma site and broken Y adaptors also being significant problems. Infected stoma sites were the second most encountered complication identified in that study but we failed to identify this as a significant community gastrostomy complication. This may reflect differences in diagnosing peristomal wound infections between the two studies, with overgranulation around stoma sites frequently being misinterpreted as peristomal wound infections. 26 An alternative theory could be that there has been a genuine improvement in practice with regard to gastrostomy aftercare and in the use of prophylactic antibiotics following recent guidelines, which has led to improvements in peristomal wound infection rates. 1, 11, 27 In this study, aftercare varied dependent upon the underlying condition for which the gastrostomy had been inserted and also by the patient's current residency status. The HEF team had far more contacts with patients with oropharyngeal malignancy than with any other group and had more contacts with individuals residing within their own homes than with patients residing in residential or nursing homes. This increased aftercare in patients with oropharyngeal malignancy was identified in a previous study and is likely to represent the increased needs of patients with underlying malignancy. 28 Furthermore, when looking at where the aftercare was provided, it is unsurprising that increased contacts were made with individuals residing in their own homes, as care staff within nursing or residential homes often have the skills and knowledge to deal with many gastrostomy-related problems.
Another important finding from this study is the benefit a dedicated gastrostomy aftercare service may have in reducing hospital readmissions. Readmissions in this study over 1 year were 18% (59/313), of which only 2% (7/313) were specifically for gastrostomy-related problems. These outcomes are significantly better than our previous data in 1998 where specific gastrostomyrelated admission rates at 6 months were 23%. Although it is unclear whether this change is purely due to the work of a nutrition team, implementation of this service was the only significant change made to the local gastrostomy services following the previous data findings (undertaken as part of a recommended action in an audit loop) suggesting that this benefit is probably attributable to the enteral feed team.
This dedicated service clearly has financial merits but there are potential psychological benefits this intervention may have to both patients and their carers. This group of patients already have a significant psychological burden associated with their gastrostomy insertion and with regard to its aftercare, and this intervention may enable them to remain within their own home environments, reducing any further psychological stresses. 29 In conclusion, although patients with gastrostomies may need attention to a variety of complex medical problems, many encounter problems specifically related to their gastrostomy after discharge. This study highlights how dedicated dietitians specifically trained in gastrostomy aftercare can manage complications and reduce unnecessary hospital readmissions. 
